r^^.aoi..-' -'itarr^i'^t. i by .^'\llel ft'3^*:«r. , "t _s tc 

tLr"i '^t: T ^1 „ill '^-^l ^'"^'^'^ 

-.fv^ ^^■^ 2 to rhe •^^ csUik' 1 ■50 cf ^ 

.v'='fjl fiS-^til rcT'^.T rSs £Jo■^^*'=5'^t i^' I 

trvptos>^^ar a-J e,id3\^o tot p^e^r I'tli'^.. 
^on-t ^ -_sll< n ►'-o-c^ lis-^ r ^^^^^ 



Blcche^ieaX ^^via«ac« fro- irx-s^jnossssy and 
f>:o5f, ^snoilogy with "Onsarved protaln-peoteirL 
ia-^rs-tlor. i solV^K^ X-ray cry^^tsilo^rap^ii c 
strv3CJ:0^o'; 5i:f^>rt-.g .-^eq^J-^^ncss such s.^ in -hs 

:ns-=^t: contact;^ cUgosT^or sas™^ l:unc-^.t-.^ r-at 
tne CDi-iser^'Sti OP. of pra^i^ia-ara^isin rr^^cogni 1 ori -^c-e^j 
r.os reqiilrs ^ strict cafiS-t va^.ion of si^qusnc^;, fi^sr 
rslat-^dr^ess, '^'^h'S£e^s 3i,r;.jle a^.lno act."! r-^^^-^ue 
chsn^es i?,csy -sff-c^ sjch recognition to a wia« d^-^rs^ 
:iS£>:-<r..:Un9 upoQ th$ nat=^r« the -substitution. In 

with resp^^c* pfot'-;i:>prDte;s" t: I n i c ;iM-3/o;- 

s$'v>en basic arMs-iO acid residys; par a:?iSt>5f^ ; 
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Elissbsth Get«sf£ and Dr. Johrs Tairser of ths Scripts 
Clitii^-:: and Res-a£:-b F:>urid:iticf^ of 1.% Jolla, CA can be 
U3€d. ^hs.t coris^ns^^s t^atrix is as follows, whs-r'^in 
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15 fofeai ^ 27 



27 13 9reats£ than IS^ su^-St.int scrceir>5r.O'i:^iC'2 i:i 
i'-Je-S'd preo:^nt for the t'-.-o |>4i£:t5.c^ .j^qu^^nc^^v * 

For tbt^t pj^rpose"* of tr.e pr^ser.:: 3,nve~tiar,, 

i J-§-wic>*?l , 0£ bosses that ^,re r.-^t iJe-.tics.: b^it c-^le 
for a:^ id^^iticsl ^cruc-nc^ ot ^.^ino acio r^slc2iii=?s , or 

:3Uttr>t^inti al Li'- Thus, a-?Lin.o reGfd^s inv^^^^^^^nc^^E- 



"Si- 
It is to b« notsd thai two or sEors p^ptids 

by a.^e or both ^-f th^ I.s!;t=s- t-^^o definitions ar^d 
sta:; ssrd^it di^ferea- ix-iuno::~^^;;'t-v^ lies '-rlth 
S raise.^ to zh>-^ ir.^sict protein as is fc-jnd 

nafcur*^ cr vith T c;G;i:i^ by sue:', r^issi'jral 

I i . or. t o t h 5 p-.- c : r . ■= r - ^ '"-^ " 

correspond in to a ^■■rtlon of t,:e ^40 

uraC'^i^ s^cu^ncc^ are^ slaa xsss^^j: ;'>sr2in, A list or 

IS 

T^ibla 4 

20 ?«^ptias 



1 1-15 M A S ? I A D E £ A R ' ?; C L 

as 2 11- as A R M Q L E K G L n h I. A D A 

3 £1»3S A L A D A V K V T L P K G R 

4 3X»4S V P K 0 H ^ V ■/ L K K K G A 

30 

5 41- S 5 K K W C- A ? 1 1' ?-i a G V S r 

6 51"- 65 J S V 5 I A K S I E 1 D r 
3S 7 61-^75 IsHBFlSKISAlLVKE 
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S 19 
11 
12 
13 
1 4 

IS 15 
1€ 
17 

20 

18 
19 

as 10 

21 



30 



22 
23 
14 

35 25 



81-95 
91-1 OS 
IQl-115 
111-125 
121-135 
13.1-145 
141-lSS 
1SI-16B 
i6l"l7.§ 
171*1 8 S 
X81-1SS 
I9l-a05 
201-213 

aiS-233 
231»-14S 



1 L V K E ^ A ^ K T D S ¥ A. 

S S ¥ A G D S f T A ^ L & 

a f i:* A Q A I, ¥ R E G S !l 

E S L E K Y a A S A P L a L 

!■ F I. a L E t G I E 1 A E E. 



L: K S 



E T K S Q I a Si 



& S S Q S I <l 0 £ I A E B 

A B ^. M D S 1/ d M E S ¥ I T ¥ 

0 ¥ I f ¥ B E S S ^J' F G I. Q ,L 
F 0 L Q 1 I. f S Q M E F :D 1 
M R F m E Q t 1 S 0 I F ¥ T D 

1 F ¥ f B t 1 E Q 1 A ¥ L 1 :P 



?i V L . 



LL¥SSK¥ST¥IDLLP 
L L P L L E E ¥ I a A Q 1 1^ L 

a s K f .n I. I I ^ E 0 V 1 a 1 



32 

IS 33 
34 



25 3 a 

40 

30 

41 
42 

35 43 



271- ass 

3 01 "315 
311- 32S 

331-345 

371-383 

4 01- 41 S 
411-42 S 
421- 43 S 



D y 1 G S ^ L S 1? L ¥ V K I 

5 V ¥ A P G F G D S H. K A 
D- H R K A M LOB N A I L T 

^ 1 L ^ S G Q 11 i: S E E ^ a L 

1 1 V S L f I* B M A 0 L S L I. 

p X 3 1^ L S K A R K ¥ ¥ V T K 

? i: G a G D f D A I ^1, G S V 1. 

A S E V A Q I a Q .E I E 1 S S 

ISNSDSD¥DR1J? t- 0 :^ 

E K L Q E E & A 1 L I <S S V A 

6 S 3 V a V I E Jk G a A T 1 V 

& K A li y E E ^ i A ^s- s 13 t; 

A § S Ci V T & L 0 A A F T L D 

^ p f L B B L S L B: S S S ^ T 



44 431-445 a D E A T S A I V S V A L E 

45 A41-4^5 K V L S A P L K ^ X A F 5 
5 4S 4Sl-4?;5 I A F K S S. P v V S, S K 

47 451-475 V V A £ S V K N L A H >S 1. 

4B 471-43 5 A ^3 H <5 L ^? A ? V Y E D L 

10 

49 431-4 5S " 1? D L L A A 0 V D P \- 

50 43 > St. 5 ^ r V F 7 -a ? A L 2 ^^ 

15 SI 501-^13 i:. ^5 A ASIA H r L T 

S-a L, T TEA V D K ? T ^-l E! 

53 521-535 K ? E 2 K 4 S V P a u D 

20 

54 -I^-S^Q A S C G Q Z> H 0 G M Q F 



ijapyae .xonoauclesr cell* a£'3 shos^ th^t r.^irsisered 
35 -62 C3f4~48S) » 



-S3" 

^ - .5 - ^ 1 ^ ^ 

1 , - 3 * ^^r ^ ' 1^ L . = 
IS t X I- ~- ^- ^ -if 5 1 ^ 

y^gg-Ljiiie^I^:^'^^--^ ^—'^^ ..^."'^^ Llai r ; " 
30 2,1 ^JI-ZI^. 

43 i;:?i-4:^^^ 
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"■^ *^-"erc* ^,1 =11 e d£ ^t, t^b^r os i o ^ Stands 



^i'Sj. a« hoiris^ T C$11 an tit^«:ris. , 



2S 


S9* 


'J. 3 




0.1 






0.1 


J.J 




0.2 




IC^ 


S.4 




J.:: 








1. ? 








21 










± 


D 










22 




± 


















23* 




± 




0.1 


t 










30 


24 


7.4 






Q.l 




u 










25 


0.^ 










0 










30 


3. 4 




0.1 


:,l 






J." 




0,: 




35 


0.4 


+ 


c.i 


g.4 




0 












0..4 




0. ? 


0, 2 




Ci 


^ 






35 


43 


D.3 










0,1 


0.2 




5a 




46 






or. 






Q 


11.4 







5 



49 


0 s 5 




0*1 


0 


.(v 


0 


e. 4 




53 


3.1 


i: 


s 




1 


D.l 


0.2 




54 


a. 4 


I 


G. 3 


0.2 


+• 


0.1 






S3 


g.i 


1 




0,2 




0,1 


0*4 






0 5 


1 


. 2 


0,3 




0,2 


0,4 





4. 


1 - 


0.3 


in.3 ^ 




s. 






li.S 






4 ^ 








0, 


5 1 


3.1 




2.0 



3 



^?^^> ;^:;t<LS of Tsbl^ 5« 
? z -y 1 1 f r 3 1 L V =5 t: ^- n s -3 s 



as i^l.:>r>^i ^p$oU"i.7ity tor of t^e .scc-s^^n^va 

peptides. Thus, T csll clone !iaAil, specific tc t;H> 

3:0 ?^:LHt£d-i< 24 f 231" 245), Th^- '1 cr^i:. clone klJ'U ^-nUch 

;5^9:i^snt o£ 65KD ^'^-lD prot&lr.i reojre^-ntS'l 



"68- 

Th^s o^r-lyt^'-lc'EsL T r-t^:!: l.n:: also 

-^^nn-i-^n^ ^ptidss 24 a-td tj:?, 'T^^st ::e^^ I.**' also 
snossr*-^ a ^ 1 cant i , ^■'-■^t,c'^ i~ rsspor.s* 

th;^ pclvcl'^'^a^ r^ll linr A*-*"! c-L ."'"ici^l-T 
^^vi^e-a ^-q'.-f iqant st^'-^uls^-i^n, 

^'-cc. ^.''.^-!. J;:^, £3 ? ^ I S-"?!" J A 

L-^e tA"^ '^•'q^ ^T-C-*:: fcn Vs %fe f . wif^ 3^1^' 

7!j coil rlD-^e '^''f'l Oil pr-^v""^ s y X fi^sfn 

to- :3lilst.ats - rf>'p^'^»^ st in*. 1 = t \- i 
whol* ^. l^spraa asid whole tLibergul^a is . [Hustsifa 
St aX*, {1-585)) L<5psr. R^'J . Suppl., 2j 123-130. 1 
Con^slstent with thoss flniSirigs, clons A7^J>t also 

25 £jroll£>arat&-3 when. a^i«ijs*a and sorstactv^d vfith an 

froTS that of P^pti::3e 32 th*2 conS'srvat 
chaj^g#5 the rev^i;3u^ at pO'Sition 215 frosn gldtassic 
acid of i'epti'sg 21 to ssp-sriic:; aoid, 

30 

C:32} A \» L £ D P Y 1 L L V S S K V 
{64) A V L S P Y I L L V 3 S V, 

T cell cl-i^ne K8A!i is sble to dl::^;s:r ij^^in-ste 

sti^Lil^khion as ^ifhol^ bacilli , ?3r5<3 wss lastly ^bl^ 



to ^KhUut the sasR^ disccijtii^stio^^ at th* p^ptido 

10 'i2A} L L P L 1, K V X C A G K P L 

L L P L L S K V I Q A Ci K £ L. 

15 vn:e-n- b.^' b'-3« sui^sti fcvJtlnn c-f tv^r,:. ns.^r their 

w s r bo K y-" t s ; itu rt i » Tr. e g 1 y c i a e f 5 : ^ ^ po.s 1 - i on 2i--l g f 

20 

Thiiiv- re^-oc/.i Li:^;n of ^■=--i-^;I.J« 2 4 by clo,^;.f 
KSAj ;j;jst i.^u^laanead by or^e oc both --f .:;Iyclr..s^" :M 3 

o;-^ntai;-slng P^ptids :,:i4l-2S5U which coat^ins 

A b?LO"Lirsg -^S^^dy ^jscrl.vd oat 

;:oL3ii Ir:;-;iL->;^ this % tin^liLtot ^ rt-u^pv-ris^ Caused by 
30 ?-sptl-Js 2.1 ;5n of T c^li cto^.e KgAIK '7bos^^ 

stJJi^:^,^ sh„^w«i: that ^.he l^pr.s^ -r§lat>^:1 p«ptld$ 

i:-!^p:. Lf;r> S;h'-? cr i ti 1 ^: y of c>t: b-:;*::' cf L.hs 



Furtbsi stira-^l&tion >3i:udi^s wars carried out 
using li£0;i"'^'-^^"-"^ '^^'^ tl" t~b>^rcLilQ Sig pepias^s 
ar,d thsi b^sfore-raentloned f cell c-Xon-sa anc cell 

^►5:<^ue:n,cs of th^t psstids 1^5 l;3£;nti-3al la tx'j'uh 

In addition f tvi-o l£E£S£~r&l^tiSd Fsptld=s£v, 
64 ana 66, thst «ach coatsin a strtgl^ ardrsO acid 
IS rssias^e substitution as cosRpi^s^d to th&ir ar,a.lo^Toa3 
M , t Ub^ £ C u.l QS i 1 -a t Sc:1 p 1 1 5 ^ 22 a a-;] 4 6 , 
respectlV'ili' r ilsQ w<^r<3 cs^pabl^ of slici -cir^g 

in:,-iCLLici cor.tsLi-Ti .-^9 ot\* or t^va other W'^isre 2dsiiiKe-:3 and 

l^m^-cslatsd peptide. 64 sior Peptide 66 s ti;Tii5l £:t^2d 
cells at T C€ll clone T;!^ seqaericss -^f Psptids 

6;-; snd o? its as^.alogous Peptlc^^ 46 sre shown below. 

20 (4 6) I A F ^ ^3 0 L E F G V V A S S 

(Sb) I A F ^<S S G M S ? -CS '/ V A E K, 

Sach of 64, 65 ^nc c-S co ft stx>n fir- 

subs t ants, ^lly bo p^ptid^ 22, '24 ^.^^d 46, 
25 r^spi?etl^?«Iy, Thit substantial cost-asporLdence 

notviths tending , *^hs re.sulto ahova illustrat*; that 
th^!:§ cart if far sncss in cs.«ctivtti«.^ of such 

3C :B V iciiUljstl '0-1 w.5:£i^i £oa:?.d for 3ub5.ts:;ti-=5lly 

co£-te?.pon^3ing peptides that dltf^r^ad i:r^ ssi-qaanc*5 Is 

parti'-ularlv surprLsinc In vi'-ri the type ci 
int'-r-sctlr^a chDu^ht to b€ involved In T cell 
stia^ulation by an antii^^iri &s co^^p^r^d to 3:1 

33 .'2i)ti(7s;n'*-snt t body i Dt sc. action ,. 



wo mimmi 



asally cor.sldesa^ to be a r sl-:st:i vely si^rtple 
^Igsn.i"- receptor ii-^tf^r.^ction ir:. -^'hieh substitutioir^s: os 
for r:>olar i-^^^:;?., ^il.;ta«sic for ssp^ctic in 
5 pft?tiO-i<?; 2^ ^rsc 65} or «.pol ar for ^spdlsr Of a:>Oyt: tt:;^ 

4-; and t;?! typi;:.3i:y are q-j-:: of ge^-iat. cof^isequ^r.ce . 
j.i.d&s.-ii, it AS® s^&n £^iov*-i th^t for 

10 subs^ir.>^t.ion,« c:^^. gcclu- wtt.~ Littls diSfer-snces being 
-ct.^--^ in bdr^air*9 by a j^^onoclori^sl 3ntr:>-i'/ raise;) to 

T cell 5ti^.ul.St;':v-i , o.^i ihe :5t^.-n?cHsr:d , i 
IS vi^oughi SI'S r-ss«.!Sblss .s s^ane^vlci^ in ■^^hlcn tns T c^-sll 

&fS3d arid th^ s^ntUjan la tne ei 111 1^9, Th as , 3 
pf?pi:id^« 321 ti gen must bina t-^ ti^fo rscepcors, cne 

T tb*? oth^r^ fcsl.i?>v<-^cl to b% ori-? or siore 

30 i; rot;-. no "r^^: tlie misjor h: sr:-.n"-yf.pstl i i ty "ozpl^s 

cell r3C~p5:c.;s s.s tbought to wesK-s t.h::vi it 
as,.u^:; snti',;en-antlbody si r;..^ lag. It -^^as aot ther «f;Of -'s 
2S ;rjrprisiag tbs^t th<^ glysirL^a to glutarri-^e sn;l psoUr^e 
to seri",.^ ?3vsb?ti-^Jtions ivitv<2&n peptides; 24 snd 6x> 
F(>:?Jlts..1 in differences la T cell •= tJ^r^iul ation . 

Lft xKcsnif.jf>t In 5 n^;.::sbes' of r.Cir.r.^srs , The pc-t-vioLJis 

vIvD proliEerasion assays, Th^? i^ssults -ii s'lrus&ss 
below ..sing ? ^^11 clones '^SAH and <\7JM i^lustrat: 
fuxto^r sf 'SSta-ions of T csll tmu.l a;: i .^n , s-^^d 



wo 



10 

15 --oil -."2 ri-C-.^^ XJ^" i 



^ 0.; 5^3 (. ^ 



aritij^n shvSwn her-<?i:^.beCor? to s^^».-;i£ ic;=5l\y a:r!ii/ais each 
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^■^-.^a-.a^^ ^ Cii.ll clc^ * to ^vj" '"^"1 

Lot -"-o "i;-^.; Jit;; Il-i, C^j-OS*^ - -^^tLero 

„.^a » v.-^!-. CD-^c^ "at«r" i_ r or t - 

« -\ a. t-'^ ""'3 -r-T^ ►Nrc^'i'^^ i -'^ 

" V"- -iuq-^ ::o ^ QIC ^iCL~_- ■■ c 

1 r-- rcl'^Tor 1: -^1 c^p Me or ^n-i^-'^ 5n ;^-'^~.-'l 
'rl^.^blc f-^je'-" c^ti-^x " 2.:: i"^r^no;3^:i 



«T6- 

p3l%Tiecs having siich pesstixi-^^ r^^^-isatirsg unlb;?, at 
.3 polvia^r who::a rsp^atin^s units ar^ a :si:it\sr« of such 

5 TS"* T C$113 is us'-zd. The ;:$:asO!: of thf..'? r>re£^t$nc® 

addition^ Lhsr-s i.-s -.jcSiisIIv Souri.d rin. ^^HC ' c-t.A Drs 

bftt^S^^^n T4" and tS'^ T G^slls, ttis f-jrrsai: 
r^iCog'^i::in9 aritiger. plus clas,-s IT J'SltC p2:c;t<si^-: a.'i-i tr;^ 
10 latter r^co^r; i si ^",9 antigar. plv;s clss^^ I MHC p;-C'>sin. 

&$ptid>i--? thcit -ii^orrd-spopd s;ubs ca^^ti ali^y to 
portions of th^ SIT prot^si^^ are a.lso us^sful heceirs, 
,:;;^d i::^ d^firie<3 to ai3luU^is-n.i-:s:. rocresporsdence 
$Im;,l.afly ^^"^ those p-eptiise;; Q:^4Ciavi.?«i:i3 boi'or^i- T^i^ 

tj^c 317 p-^tsin cor. tail ar t^w as -yiva riiijidu^js 
and sre th^^fr^f or-s S'^it^wnat short'sr than s;e th« 
^jhc"t~?st or the p$ori-.>S:S discosa-ad beroc^i. 

ThtS® p'Sfpti-2&s (dcno'^iaat^d 5S, 5? and 57) 
20 i:ind ti:^fi;*c vsiL'i.it\^s isabsta- ti illy cor ■:e:;3pc"in to 
Gaq~^C:K>::? , xvnntfc^i-n irro^t. laft ta righ^ in trha 

uGLig or.c let^^;r coaa ^ risvin-g toe ^Oi^r.ola;? 



2S ss] M X a . 

S€} X <3 J? S G» and 

d7) r s g 3 g :n r g 3 ^3 s 1 



30 fra:^5 -hsi ^3>roup coa'sistiing of F, Sr Tj L, D isr\;3 T.f 
L:l -^n «ii:3inO <K>1>;1 feisidji^' !-iOts-J i: ro;;i ti^.«l- ^rOGp 
cors.il^tiL'ig of i, 3 ani V? ®?xd pas^o-n^ssl^js^il 
rex~io4e C4o ^-sclacs tbi^ riasidja shown, to its l-'S^t i-i 

35 alterr^ati%'e residues. Mar^ preferahlVf j?. is sal^ak,ts4 
trors th^3 group consist.! r-ig of F , S ar^d T? Sis 
=.ole<;::ti«?d ~tO:^) t:;hfi5 crroijp "on3i^;tl.^5 of an<3 



wo M/IWi 
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rs^idcc: g-ep-x^as .p^niaj- .£-^1 de^ ; cc^J'S: J. co^^'Stl^^r 

^:arbo>js--icrni".al S first |>.it 3pe.-::ti.l« 

ID c; con>i p3 '1 L 3 per t i r t * i . 

''or sKSinpl^^, i-'-^xi-i^-:; 5"?, f csa be 

vi*,v^'id oel^Ts,€r r olUx^^c i "^v.^i'j two s^ich 

o.'ri^jre-nt - -que- ^ t i . so^-cif icaXl^? 

\ ^ ' c \ ^ N I n 'I >T c 
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per,>-iae 5!^. ::.ik©wlss, 3n Isolated for:s of ->ia 
L/qu^ao- iro^^ nucleoti-^e po^iti-f^ 3213 tS-'O-^g!. 

.10". HOT ca^i be vie,s'sa a pclynis;: cs: -si laoif.^-^ 

tt>9^2£h-;; p-pfcid© bonds. 

solid p^pLUe s:,^nt.iesi.= t^chai qu^3=.^ , ^3 

ref$r.^-nce, o^l'^ ti^picslly tiv^ n^os t Lisefol of 

to a total JSL-oot. £\:^rty r.stal r^^.^iiJ^<i;=J (-^i-3lv.;. 
r s pe s t ; rig p$ n - a p-3 1 1 i d »^ u.n i s ) . 

descUb*;^ herein ar« particularly as^sStil vor 
.^r^pasin^ larger polys^^s tjvst sc-^tsln sx-« rJ^^sn 
sho5it ^-ight pen~'^i-opt.lQJS r^peatin-g loh; t-? , For 

^^■lih ths illgst?.^^;^!^ -Sin 1 no acii r-iuT-due s^jq^js^vc-s 
p>:ot«ir5 517 can be ^^^^^cissd t;oJr. -^Jis lar^e;- .sole ".jI- 
5howr. in 2 or synth«.i:i a€ J fro:;; appsoc-i-i-at^? 

25 0-oxyi:5bonL3cl§iG acid .ier i ^.^at-.^ss using kao^n 
tschriiqu^^s , an-a ther-saf c^-s Xlgste-i into an 
ipprojpsisf? plc-tsr.d.^ vector s?Kpsas.sin9 a pepti^Q 

polymsi: that r^^^b^tantl-slly in sequer.-i?;; to 

tJvs co.fital-Ling th'i j;«nt.vo^-5ti i:--p-:-=^.-,: rvg 

30 jr.its shviwr. b^5;v-j:ith ;;he $4i^asn::e &t th;;^:?-: posif^on;; 

Hl^ahsr j^vDl^cJlsr wsig-- poly^^ftf;3; i.e.. -^itLj 

3 5 sbo^-- 54Q prc;it*2i.T or SI? protain pen-^usptiae 

rsp€iit:in9 u:^.it.5 c^'^ al-^o b-? :>r sp.'st ';:.l by o^i aati v's>ly 



l^ir-^ ^■^^Z^ Zx^no*^ tn^vfi- ^ 7' Gt,0 -r 

""""'e _jijjt iL ' b<.' :>x * „ rj tv. >• ps''~t it- 
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sueh as that prep^sced fr» the 
.^^q^^s;^r,Cf> of naoleotidss positions tbroaga 

co.^>n.. e;>r Cys (I'ST or TGC) 5 ~ a:^d "r-sr^is 

5 c^VL also poljn-^^r 1 2sd , 

This ^;cXacular weight oT 3>.sah a pol/^.r5r 

ter~— .a-irsg raaxgofits. Hxsjt^pl^ry chain t:^;;:rsi r..9ti 
resg^srit:.'^ af:^ cy<5t^5ln^-r itself ana a p^piids sus;^ a;? a 
IQ t-§t-or~— daj3cs:lj5^5a pantapep'ii fcbst furthest: i;ic:i:^>r-. 

wail- .■^no^Y-n thriS?^ latter abbj-svi stl on:^^ , One Isttsr 
IS fii^br^^vistiorLS (csds) 13 al^o utilised. Ths T:sble of 
C:5f ^e:.p::rvd-5rLC^, below, psovldss ^he f=r^I nsr^s- a.; --.-sLl 

IS Tbr^2~2 letter Ons x-^tt-sr 

3:^ A^ip^irL^^:; a^i.^ Asp 15 

Aspsr. ;gine 07 aspartie ssid .^S3£' S 

GiU-S.Tdr^% Gin. Q 

Glv3i:ie Gly S 

Sir.*! 11^^ H 



M^>t ^IC .1*1" 
S 1 n. /" -<1 ='n 



1 - vine 



fro 




»X " V! ^ tut Sf'' 
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r->r 2 hnar??. .':r'jie lyscit^a cells «N:pr6:£Sino 

1 1 i r ^^nt: b i ri t ? w e r ^ rsK^ 1 ^ "s . ^ ^ b ■so ; H u yn 1 : 

IS -r c.<r--c.^u 

, s n t a ^ , r . 1 'H " r^- f^e. kc ^lr.. HL*...Z^„,'^ ' 



wo BBi^mn 



Bs.^HT si^'S of *-U 2:^59. !?h.^£\?« was is:;i:at^ja fr:^r 

chislri tarsiinst ton. s^^ql;^^?'^^:ir!q rsactio^^^ I3i^3isi ■st 

^1 . J E 1 9 8 3 j! f p y . a tl v .. Aj ^.>^ c.i ^...iv-j^A ^ 

8^:3 963-1955 5 arsd Sa^■.J^2r st (1330K J. JMol. 

Bl ol . ; 1 4 3 : 1 5 1 " 1 7 S ] . Tht^ prod j-7,ts o£ th? s &g-.mri Ting 

r«ia^::tioris were ^;lf?:;tf ^'Jpbor or. S% acr yl S5?i -'7^4 

Ths w^ars cirled und^s vac'j:ujn and esso-S'Sd to ilclak 

mdependan-ly sor both strsx^ds of ta^^ ni/c-:>b5ctari al 

ii^-oS.SLTrces 51' t^.e :^&t::cruil I ^ ^-J t atsi^ of H-=5i^U:^ a^' 
wsli AS tht^: [JsO'jrasns of Cbow •at . , (l'?!^} A j v . 

1 1 S SI 5 , 5£2£^L^-.^21;1^. J£i:. illi ' IS t 3 a S 4 ~ ^5 2 B ] < 
S - g^t 3->qal seta?. I 53sa 3g:^ 

C*^Il3 vj'.:5r^5 9rc'<fn in S hrai:;i or bfath plus 
2,5 rti-M IPT^ ::;o ^.'^ optlci^l 3,t r!.a:^o:Tiaii':s: .r. 

(CSg^^v^i: o6 Jiv^Otit 0«^3, Crude Iysst-3S i^aci^j, arsd 

'-^■sta-eais.ctosid^i-'ss aovivlty assayed as Js:scr:-i^s:d 

Coia Spr-.ng riarfo^:;r Labssatorj^ Cold spcing HasboSf tri' . 

to El \t J?CtI 

^c;M.^th-..r t-r.t^ -re jojiiib:.r[0ir3t i^.-otf^' "iS- -_ * i ^ 1 ^-"^ protein 
wlliowdziiSj Canada) v^suIJ elicit DtfF r^ac!;ians in 



wo m0mwi 




S ccnce-itrsii 3n of 50 'irl, a-d that d.^Ku-^'-^^rft ^^a?- 

Incubst€i2 fcs: 10 jrinut-ss 5c '^7 de-arees Cells w^rs^ 

«.TJ;^1 vola^s of TBS, Tbet^atter, DN?,3«, ::£asyl^l 

ssli Iv^'-S^ 'Th* i:ss5:istac; crud^2 lysate was at 

Proteins .^ontair^i^^g tre T/*'r .?i?^.fci-cii&i'i?; vs''^^^'■■ 

,^clf^t» p.rsc\;-4 saticn,, T:; sii^t; and, :roa(a lycata 
was ^isst coiroine.i -with ^ solution of s^t,:rst^J 

of 3\}% Of the oriq sf^ial lysat^s corsc^r^tCs^t I an. 

art, sad fh-ts rsssiiltin? $ar>; rt^^t^iss ws^ i:s«:a{ n'^.-l. "'h^? 
surern.^t-? t'-:sr. coTT^ir^^'f -wit'^. to qiv^ a 

conc-tst:rstlos^ o£ r^0% of thst of the oeiqirLal lvs:^ti<, 

sqairis^: ?BS. T^^ls re^vltin^ tlialY^ven T.^t»ri«: 1» 

of r-t > tub s c " log i 5 ^ 

its^aisj ids wars obtal-i^a frojfi tb^ c;alt;(iS':s coa:::5ct.ior; 



wo S^,fM|f ;i 
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o£ ths ^atiosa-I JaJ^ish H&spitsl and E^seairsh Center,. 

, CO, and grown as pr^svioo.s.Uf dascrib'sd 'Mind^sn 

^■iticr^sscoplc ss;a;TsioTstlon , -.^rsatsr thg:^ '>S^ of the 

than subj«ct«!'3 to laltrace-ntr Ifu-^&tiGn at :2DO,,00Ds-9 
10 for a tirrje p&::iod of 2 hoxita > a.^d the sapsrnat* wss 

rfi:tSii.nf?-:^ , The s'.jpsrr-a.'i^s obtainad ar^s re£ss;rSv-3 to 

I. Myco^ a :r K c. i a ...^ n, b i g e n s 
Ar^^sa:iilIo dgrlveT killed i^^££a£ was 
s.iCT>:'. 'Ov . J> ";rv'?'S f 'lili Hill ifi LiOnncn^ 

f^c-jn th^^ IMHLEP (t'THC? bsrs^, ^, tub^^ rets lQ,^,is and 
^- ilSlil 2£iX '^'"^"^ -"^f-iviUv -Jar.ate.T by Dr , 'Sr.??, '^,ifciQrLol 
Jnstit'jj:«5 ot: P\sbl5.^; Health, Osl"o, '■h:;rv.'i!y , '^..iCllli 
wer^? killed by i rr^ionation il.'i m , H^iCQjabl^i^nt 

^i5, h^ita-;aal3ct^>•5i'•■3as« fusion prot&ir;? vs::e purified 
2~- Sroiti ^. aql.i lysstss prsp^r©3 as as5crib»d in OEtunci 
^■2t al,, C^g?) :li_IiHHlHl' ' on a high 

by iisi.s«l ^^!5t?i£i*l^ solid p>i^ae ts^hjiiqaas in groups 
of iC'J by the jf^ethod of 3 lt.aneoas ^^ulsipis P^spti-ls 

9. y n t n .3 5 1 3 ( Bo\}-i h - a . U ^ 8 5 1 Proc. '^ srl, Acaj, Scl, 

ItSA, ^2: 5111" lis? '^nd Ttc5.sght:en Sl,, (X'^S";} ISt^^iLLt. 
2Z J . ?eg.t..v ..?T.p .>-. Res., 22* ^"^^^■"''^"'^ ■ ' '^"'^ v^re clea-.'^-S 



wo Bg|8€Sf 1 



Each syr-vhe^ial.:: r^2s^lr*?a th^s g^:ier ias; ; orr of $0-71; ^.9 
c-f L-t 1 0 ? , TV?^"''^^ p'.triti^?j5 Of the cr'.Klfs pepni-d-?;S 

5 3» T«'"^ll c lorife^ and linfs 

pstisrst (AH! th^ T— -sll clo"s ;^.7J>t frort; a kUIsd 

fcn^i l;tf\iti^K^ diIu::ion ^■TC:h-^, i c^:i--> as des "tri h^^cS ,rj-"K:n-^ 
10 ^it 5.1. , !19P7) J, ^tt^rru riol. f 1^3 5^7-9 31!, Ti>5 T-^-sll 

2k1G^' PSMC/:e1 m L:c!r.?1^7 Li's a-raiiri (BPMl :1'?4m r 1S% 

15 fe2£Li I£§ u^/tsI) in Cost^t pl^tss . 

.\ft^r « days of inciJ&at»on. «t I'^^C ia cs'^:: ca:; :>x.osphoc:-? 
-:^f 51 CD^ 95^ .^nt f I cell.^ Ktara 

!5>c^--srLJed 3 id! -.9 100 U/iSl r5CO!i5;':'iSTs-int XL- 2 

2CI t:x'Oij'',;n, T "^-IIh were ;:.r:-?pa j5t:-:d v;j^t ro 0/ 

th^ pves'sno^ irrsdiat^d sutcl -jgous ?^tBC as 

33 I :T^ir.ungl . , 1 3 B ? 2 7- § 31 ] . 

4. ?fei3ti4^-lnduce>:5 T Cell 

The- fcfllowi-sg s^s^s sys wer^ :;a.rti'5d c-u.t fj^r 
t .v's i^^v^sTLtors by Dr , FreJeK?. k Of.tunCj a- th-^ 
35 '.abotratory for I W4Liri~4.ogy , 'rlrrws^ i ^^3^S^^s"> --^cspii t^::^! 

Inxuia: 5.5$;;yc- tor T .jsIt^^uIs*. 1 



wo 



Arst 19^:1'"- nduced £ers^ Icrs 

o f ..... T-* 1 1 C 1 om i;?. ...•an:'^ ~i.L"g.g. 

Cloii-al f Is 1 -5^:1 0£ polycloaal f^xlfj"*) T 

5 .U?i;ttrr:-ut$d tD each v;$.ll of f.l&!; bottora 

;:osf:.ar plates. ?^ycob3ct^r Lai -^nticisrss as wbol;5 
bacilli^ secoirsbinsnt fi:itig^jn3 as a£f initv-purlf i-s"' 
j^^teria.l or synthetic p«ptl-3&s vets th®« aa;!sd in 
i:r spllc-ates or ;?lupldcatS3* ^hs ^otsl culture voluj^e 

ID vif^'^s kept 100 ?Eic-:ollt?5CS (al? . 

Afi'ur 7r> hours of incub^at ion , the cal-tu^ss 
v^€?e given a 4 ho^r puls^- of 0^0-?^ rnBq 
1 \l "thyfsl.ain*' (spscifio &i:?tivit;5? l^SslO" 
nSq/tnMK Cslls w^rs then ;:arv-i»t^-3 and !:3c*iQa;cti--.^lty 

cou a t i Ttg [ >^ g G 1 3 f a s t a 1 . , ( 1 S 2 > CU n ... i;^?j:^n<lji • < 

r-3x"olts sr=r ^sxpr'^ss^J-^ 3.3 niesn 

^5:0 ■■s.ir^ute {CptsK C«jll5 >:>ftt^si 5^^rer3 to V:? 

::p^^ c-jlt\3raj5 vit,b antigen s^in-js cpi?! Irs iilturas 
^^'i^ho^st sntigsn was TOi'e thiani 100"5 aT^ct -tpi^. in 
■rultar^s ^^Ixh antig^sj^ dl^^idaa by cp!i^ in cxsltores 
as vls^hout .^nti^^^ w=?-s mos^s than 2* 

^ - t-..Y;]?Pfi?.'< tne Pra c^ict ion 5-3 ngs^^ y 
T-c^sU- cjlcri-ifs f?.xlO^- c*; X 1 3 /i-ttl ^ w&s^s 
;!:.3t?ibiit:^;!^ to --fells; ^f. P-'t-well Ci:>L?tar plates v?ith 

30 P^'-'C sIjs c.-it-.g-*'" .-.t oit>tL'ual concsi^trations , Csli 

ftae s jre^r. =!tant.- : c. llsctsd ^ft:sr 15 -sr 43 ?:oLir3 



wo it/i«5^i 
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proliferate ^M'listafa et. al,, fl^SS) Clla^j_Ex£_j^ 

(QM-CSF) at^tivity In the Sijpernstants 
■ssssys^d by th^ cip^sclty ?Df the- s\iperristsrits tiD in-^o-:;??- 
crjlOT^y forTtistio.i in. jisoncmuclssr JssrrC'W cells 

[Dahl St al., fig72} Acts Pgthol, Mi-ro blol. Scard. 

48 boars were: us^d to dstsrsriifiS ln.t«»; f eroa^-aai^re-a 
astix^lty by the msthoa of Dahl ^^nd Degree [ Acta 

c . ".y..^.9..^.''^.^.l~l^X....:^^.^.?.Z 

1 £ cai^iatsd FBMC in 2:4-'WSll Costar pistss wsre pulsad 
with antigsns at optimal softcantration.s snd -b.* 
d-^snsity of T cell dories was a'^ justed to IslO'' 
After 7 ^lays of i ncuba t ;<5n , T 

s3.Iin-=^ +■ 10^ ?BS) wesETrij; to sach wsll ;^nd the 

triors tSJsov^d frota th<3 w^sils by washirsg, sna ths dy^s 
tsi,ksin i3p by n^a-crophag^fS was ral-^sse':? by s3-5ing 0,S sil 
of 0,Q5 M acstic acta in S0% sthx^fiol |?arish et al* , 

cytotoxicity was C3lCi:;^Iuat:sd rro^ sp5;ctros5hcit<J!?iStr 
r.bs.'-jrbanc;^ a tangent st ^40 rsanorat5S:^ri:5 rOD„^^.^^ 



wo iii/Ms^i 
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^ . ?epti':e-; rid-c a;J T Cel l. 

?ti^i:I '5ti':>n assays o~ :^ools-J hii'^ai T cslls 
■viCsr^? csrr;e.^ out f3r th'^ i-nvs^ntor ?: 'r-y ^sr, .T^sfsn 
r-;at« ffK^sfi or the Max p^a-^'-' I'^stltyt^ f^'^c iT^ntun-Tjlcj'/, 

f 1 >- n .--I-- , 5 ^ 

_^r^* , f t -N^' 'T. .'^ . .1 

I 1 1 

^ , , , . ^ t_J £ i . 1 3 

^^xr-^-'C f-'^OfL ^-K^-^ -n^nt . I-^ I "-^^ 

^ to *' T-i^ \ ^ ^ L r'*' ■» T"^!. ^ --■^ "■"^ 

^ s _ ^r*- - V ^ ^^ ^ 1 



3S 



^ -'h'^ 1-'- — « - ^rD_4c-^5 "XT' csii^- -^f 



fl^ cul':-ir\n.'i z. ^^^^ iciti^^.. 

■5ols"ute c:^£:^ 1, sai.^ vector ad-H ^ici^ns". \y 
15 cor^ta iriir-g onetat i lirj'-'e'-: n^^^^l«stida se :^ae".c<?=5 

^?nCQa$;1 '^y said 6:j£^iga ^^Mf 3*'c|iif5n~'i- ; an.^ 
tin l-arvi&stln'g tb$ ^s;pressel r>rot'-?l" t'-at 

'^h« mtho~3 of clai;-^ whsrsln ssld 

■^fj la. TnQth:3-;3 for ■^r^tefJ'^x'ni prev1-r'i!*5 

:j i-- 5C t a ? i ^tn _ t ub >3r c miosis oj: Ii^^££2;iCt££j^ ^Qvts 
cor! pr 13 5.^3 ths- stsps ozi 

30 ss?3iv<?^H msjnsiaUan -^ost an inocclax that 'jonr^lsts 

or ar; i:'^';rn^ir!Ol-:5:gi"al.l;- ^crlv-'^ rx>''t;Qf^- th^*j:sof, s.ai.^ 
3*; tois"^ihl'i aUosnt sna present in sa::i lUl-jsnt iji srs 



wo mmmi 



s Tt!at5S,'aa ill host pr^viccsly issmursis'sd wita 

S p---rio^T of abo'it 'J^ to abojt 72 h'>;::rS: sfs-i 

ar»savinvi for prsssj^cii of isrythsiTia 

;srLd i".^ar&nion .^t th*? sifcs -dI Infer 3,s3^rn33l 
Sv^jtiinlstrstion at the ^nd of ssia tinie 

11, Tha r^<=str.C"5 of iO wherein sai-* 

11. The r^^-^hc-J clai::c II wh«:r«;n 

contalrss s portion of a ^eta-galactos Mssa 

is sctivs; portion, of sala ^40 ajnlno sol-: residue 
prats 

13. An Inocul-^m -ron sis- ting ssssntxallv ot 

by ths s^qj-sr^c^ of ri^ur© 2 or ItRnanoI-^'idfsl ly 
20 aati^'-^i po.srtl!riri t^ociiof £ ; asclcs^i] cc spi^^rrsf^'n 1™ = 

pKrsic.logi:^ Silly to -Sllue^r^t u^^: ptes^r.t irs s:iid 

2S 14» The ir^osu-Iun 52 al&iit5 l^* ^vh^^^rein, safJ 

The liio^;ulu?^ el^jii^ 14 vh^r^^ln. s^M 
rsCvD^." ir^sr^t crotein r.u*:b-«^r IriCluKM-S a potrtion -.ivf tt^-^ 
bstjL-3al;^otos la^iS^ no:^i>c^lv; b'lnded to the 

of 34: -atnino act rsslJu^s prosairs, 

1", A repti-le thst consists sssentlallv q5 
a 5 to abo'JLt 40 amino sola resides 3sqe^r;e» that 

3S ssiiTiO 3CLd res-i-:3"e protein o-r t^'-s "Sl"^ as^ii'S'^ 



sequence Cx>rr«Jsp^n:3i5 s-jS'Sta-ntial ly ti'^ -h^? ^^.ecr^ianc^ of 
--^rrtt^^l-^ wrltt^s'-; lert to eight ans xn. the 
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f^rttsals ^.Tit^©^ fr'^ir l^ft to ri^ht and ii the 
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20, f\ polys5<sr '::oKiprls*ng a p^^urality of 
7<3p:He r>p*5^tir^^T ur^itSj, p^pLiae reT^tSStin-^ units 

3.<2-:^xJ^tTC~ -hat cortrsspon^s Sx;h^^v -irsti slly to a s^qu-'iTvi^'-Ti 
^ 3 ^T.¥X rtiycob set:; rial call ptct^3i-.-a, ssid 

peptide rspeatlng unit^ havin^i ths capacity of 
stt5cula.tiag T cells lrj5-au:ss to the mycobactsr ^ ® 

HI, The p-'slyner ■5'; cIcsS:^!^ wh^?r-sir. 2?v'. 1 

22. T^s p'jl'^^ror of cl^i^ 21 whvr«=ii.-^ -rS^il 
r5S^-tJ$ f^p^iatirsq u^ifcs con-ist ess?*? c'l a 

5:e"u«rics^ written fro^ to ri^bt s:ia ir th>s 

dlrectior tto^^ a,silno-tsrT^in\is tr- .,ar^oxy-»ter:r"in:as 
It reprsr^eit??'! hi" a for^iula ssle:;t,5-i rror ths qrcrjp 
eon si sting of 
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33 osidisei^ v^ystsit^s r^^i^J^^es p£Qss'"*t st trs terxEirii of 
15 .^r It*;^";-; er::5;n Is5-*^t ri9'"t In fe^^ 'lirsctiOT from 



wo is,w5f I 



r.r.:.=.l^. -.^Ucte-I from tb^ ^^'C'.p .on^.^tin^ 
A - r Y T L t V S 

r A r K s c ^J t: ? C5 v v h 

10 oi' ."..T-nce. .ritt.r fro. leSt t. ri^^t ani i.^t.. 

B M K 1 Si os: 
51 G t 

^n^ " - ^^*='^r 

7 <3. a 1. ^t^1li a^Jil -^^'^ 

; c'~t.Sne ri"ti-&^ ^r^i^-.^-- --^.-^l^^^ - 



wo Mni^mn 



?ss ititg-irtij^g ^al5 ad^ixt^jr-^ for a tiis-s 
P^-^e:1o'5 s:i;!f f ici<srtt for sritlbodi^s to saiJ a^tino 
«ci,i rS3id^:s§ prote'ft prsssnt: in sai5 ssrfita-ls to aind 
sai'i antiq^n of s^l-i soli, -3 support? 

-•^^ aepar-^t'.nc the '..iqui-J ph?,s^?*f a 

bi-iind to the s-oiid p^.a.ss s^ipoort^ 

28, Th^ Ts^thod i^f claim 21 wbessi^^ salvl 

antigen Is a rscomblnan*: ;pc:ot§ia, 

Tha rsstbo-S of clalrsi tJS wnerslrs ssi-3 

that, cc-at&ins a solid suppor*; ^::oer|?e: ise^ of s piirifi'S'J 
asiuir.cs aci'? t'SsMuiS protsin ericodsd by ths 
tubs£C£lo|_ij^ -^Stir^os^s as antigen a£fixe'2 to ^ ^:oJlid 
phase matrix* 

31. Th"* <3 !5-^r50>5ti" kit of cl,^ ia ?i) further 

Ej-^sgsrit tha■^ r'^act-s wit'' bxsi'^l^rs Oin t i b-">ci5 ^ & s ^oiind to 
said: solid suppisrt* 

1^, n :!ietho^l for s!?o=?r tain i n-g ".hf^ pr-ss©sic<s 

irs a body sasispl* ooTRprL^ing tbe steps of 

fa> a-'S^sti^'irsg an(i contacting TsajEmallan 
nsorsonijcisf^r :;eLls to bs assayed ir; an sqo'scfo^ srisaiun 
'f^ltn 3 stirnul^iS: ii^g afisour^fc of both antiger^™pr^s<='rittng 

at,5S5uIi3tory call c^^ltrscs-^ t-l Eiytob^cte r ial antir^ers 

(ii a ■^'nF.D cell ivaZ.1 rjtotein-^ o£ ,3a id 

Csinta, ining s?^ iraT:^unQlo'jica,llY ^jcti-v"'^ portica of 
£i-ro-tei?3j,- or 



f:- s;^b^ e ^. J^i^"^ '-"r" j^^. ■h" i 
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"104- 

3:i. Tfaa method o£ elalffi 34 %fhsr©in, saia 

consistiag cf si? :Tsonoi:i.'i.^Iaa.f cell ptoU :srat ion , 

s^c^eti^-^n * Hs*^ gtsns^Iocyte ts^cr'juhags— colony 
5*; \*'UiI St Ir^g factor sscrstiori snd [v) cyttitoxicity* 
37, The sss-i.i::sQd ciIaiT^ 34 wSerfeiri ssid 

cjnd p^ptile ant^,le^, repeating units ate bonded 

^og^f'^sr Sy D'silL^ed cy^t-^i"^^ r^5i1;5^g at ths tsr-siin; 
thereof. 

preremt Ir; ars a,Ssciunt surfijisnt, to o.^sry out at liisst 
one sai^j tny^'jobacfcsria.i anui-^srs cof^prsslnq 

til; a poly^.er ot' S3i^ p^pi^ld's antics 
rereading □■^its '.n .-;^:ich §av^ p==pr.l-i5- s-^.tis^rsft 
cosisists essentially af a -req^je-^Ci* of > t^s 5boi3^ 40 

c.x:-^ij for by ths 3e^|u»rtoe Figjre I) and 1^ 

(iir a f^jsion protein that irs'Sludes an 
xraifiuriOlogiGallv &ctiv« portion cf said S=;KD cell 

-^ha r'is^n.^JS^.ic kit s^f 3S 

rip^3atl-J3 ^riltiS, an-j said p^p-ti-^.^^ s^nti-^srt a^a said 
cvTptiis :ir^t;i.9Scn poly?i^r rspeatlr^^ units bsv« art a^ino 
a:;id r^ssldx^s^ s^g^^ence^, writtea Srcsn right left and 
3S frov, aTano-ti^r-siriUS to csrbaxy-t:?rcstn'>is , tepresente~i 
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i^- p-jr ^-^-^ '^Tv.^^.^t-n ^ , Tj-p-' -'f 'i\ ^ :?^r^ '^■^ 

^s'O ^or-fcrf ii: csl'' f^sV. jif-t-^ --a .a"<0 t^-^- 

"t'j«, -"'^n-.*-t -^c i'"^ '^4 s-^v^ , '^v '^■''^ a 



wo 



¥ L E D P t I t X- V S i I- aaa 
I * ' I. H K 1 3 A K ? I.* 

ta the aaslno res2.diis pratsln ■coi«"^ for th'S- DfJk 
s^squsncs oL Figure aad also to said 540 ast^ino &::id 
fesi^tje protein.:, 

wh^srsift said a<&pti'-;3!S has ar? atilno acid t^5£i.ilu© 

r^pr>-3«ented by a formula S!S-lscta^2 iroiji tl^e gio^sp 
is cottsistiri^ of 

fi A K T 3; A " S n 3 i\ R R L; snd 
K S ^' P G G G D ^1 G S; D F. 
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Itl, Claims 16-26 and 43''4-4 are dra.wr. fco ptotsin fron 

:>i5?r)OStiG Kit for jjvgobact r lu m iH£l££Ei£iil ' classiJ;5.ea 
m Ci^^ss 435 saa subclass ?. 



